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1020020084338 ^^>: 2003/4/17 

a) *Hf^^^ sflBl^^H ^Mir-^ ^^^«}^ ^^1; b) alo].^^ 

if-t!: ^^1 ^2: CVD Tim ^^^^ ^^1; c) N2 + H21- oj^tt €el-^P> 

^^1*>^ ^^1; d) 4^^^ a'^i ^^^^ ^l^'jV CVD TiN^S. Dll^sl 
711 *>7l >a-7l ^;^l(b ^ c)* ^^1; e) ^71 al^Vt^ 



£ 2c 
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1020020084338 ^'iA- 2003/4/17 

aV£^1 ^J-^ "cJ-'S {Method of forming a barrier metal in a 

semiconductor device} 

£ la ^ lb ^ell 7lti 4€ ^^>51 ^^«> 

H 2a ^ H 2d ^ ^ t^i 4^ 1>£^1 :5i^>^ 

l: sMf^ 2 ^ 4: SiCf- 
5: 3: 4^^^^ 

10: ^j-^ ll: -^1^ '^It 

12: ^e] 

<8> ^ t'^^ tiJS^l ±7^S\ ^j-^ ^^f- iJ-^-^l ^tt ^-^S. 

i^ofl ^7lle>^ 7l^(Pore)^ i^tV ^ ^^ ^^t* ^ 

12-3 



^ 1020020084338 '^^^^ 2003/4/17 

o]oll Ul^^ Wfl^ Aj-Ojo) 7l;c§ 7|ls|)Al^i7> #7HH ^ 

<io> -B-7l;^l (organic)^ #51^^, ■¥-7l;^l( inorganic)^ SiOC^", 

j7 vv q^6\] 4^(porosity)<^l %m c1-^^^^<=>l $14. -H-7l;^ls1 ts^^^ ^ 

^7l;^lfi] SiOC^^ 2.7 ^U^^^f^i^ ^tfl^ O.S. -^€^0] ^ 

<ii> BVifl^ 7l^ ti]^^ S^i^^M ^i-a-^^ ^^^^ 4 

l-l-g: #(sol) '^tfl^ ^^^Uprecurser)!- ^ol^(curing)«>^ ^^^]^] ^ ^fl-^ 
3.7]S\ 7]S.i-%: ^^^^1^17^14, TEOS A^^'A^"-^^ ^^^^1^ 

^ -g-T'lKsolvent)* m^]^ 4^^^ ^2:1- o.x^S. :^]^t}7\] i}^ ^^^^ oj-g. 

*H '?>i:<=>1^4. -S-^fl^ ?iS((lrying) D-'^i ^el" 4^^^ l"^ ^ 

el^Ksilica) '?}-^4 7l^ ^S7V ^sf^Ml^i:!-. SOG^s^ ^o]^ «j-^4 ^'^l t^^-^-fl 
SlsflA-l ^pfll- ?|^Ul7l7ll 5)^ 4^^ 1-^^ ^I'Stl: ^2:1-71-^ 1:^^ 

^^^^}7ll sl'H ^^\^ ^i^^^^ 4^^^^^ ^^1 *^4. 44>^i. -a-f- 
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^ 1020020084338 "^^V^ 2003/4/17 

^^1^1^ ^"a^^l :?lS(supercritical drying) ^o^-^^-^S. 4^^^ Ir^i: ^^^^1:4. 

-fr^^^^l l^^lHS i4 ^4 %^^t}7] m^]^ ^ 

CMP ^^^^ n *>^^ ^^^1 ^^i7> 

<12> v^^t!: 4^^^^^ ^-B-tl: ^^£^1 ''o^'^^ H la ^ lb* %2:*}oi 

^>7lS. W. 

<13> £ la 1- ^se}^, *Hf^(l)^i 1 SiC#(2), 4^^^ ^(3) ^^12 SiCf'(4) 
* ^^^^A. ^^"i ^^-Hl *W^(1)^ ii#5l£4*H wl<^l-#(100)-a: ^ 

^^th^-. 4^^^^(3)i^ ^#*!: ti>^ ^<=>] 7l^(5)'^l ^^^slJl 

(100)^1 ^^oll 7l^(6)<5l ^^^€4. 

<14> £ lb 1- Hl<^l-*(100)^ S^t!- €^1 ^-^-i ^^f'(7)<:'l ^ 

^^^Cf. Wl<^>*(100) 71^0.5. oltfl ^^A(7)ol cJ-^Sjol 

(8)<^1 ^|7l7fl €4. 9X<=>]^], y]^^ 3.7]^ cfls^: io-40A<^l^. 

30-50%^£7V €4. <^l&ltt ^^^^f^^ ^^^A^^S. '?l«fl ^^Sl^ -i^lH tiilt(seed 
metal)4 ^e]^^ "fl^^l ^^17} *Mf^(l)^S. ^^^^ ^^}^ 4^^^ ^i^M^lTfl € 
4. 



12-5 



^ 1020020084338 t'^ "^^V- 2003/4/17 

<i5> ic|.e)-Al ^ ^vi^^ t)-^'^^^^ ^^^5^ a^oii ^7p>fe 7l^(Pore)^ ^fl^t!: 

a) ^>;^l^^fil ^Ej'^^H wl-^l-*^ ^^^^1-^ ^^1; 

<17> b) tijoV^^ itt!: ^^1 ^■T-'^l CVD TiN^ ^^^\^ ^^1; 
<18> c) N2 + H21- ol-g-^V ^^^^} ^^]^\^ ^^1; 

<19> d) ^^-71 4^^^ S^*^ 7l^'?> CVD TiN^S. ^^^7\] t}7] ^«fl ^7] 

^^l(b ^ c)* «>4^^S. ^Al5>^ 
<20> e) ^7] til'iV*^ ittb ^^1 'a-^'^^l ^^^^}^ ^^l* it*> 

<2i> ol^V, ^S3:H ^ aV^^tl: ^^l-^ll- ^^^1*1 ^4^*]-7lS. ^ 

<22> £ 2a ^ £ 2d ^ ^ ^^^i 4€- ^Vi^l ri^^)-^ ^^J"^^ 
7l cl.i^£ol4. 

<23> H 2a 1- ^S*>^, *Hf^(l)^i 1 SiCf'(2), 4^>^^^(3) ^^12 SiC#(4) 
^ ^^^t!:4. sMf^Cl)^ ^^-^71- ii#£lH^^H tildj-^ClOO)^ % 
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^ 1020020084338 ''^^>: 2003/4/17 

^^W. 4^^^m3)<^l^ 7l^(5)<^l %^^^JL ^t] 0101-^(100)2^ 7]^ 

(6)<5l 

<24> £ 2b 1- #2i3^>^, til<^l-*(100)^ S-t^ ^^1 ^2: ^-^<H1 TDMA <^l-§-*H 
CVD TiN(20)i- 10 vl1;^l 20A^ ^^IS. ^^j-W. CVD TiN^ riiEfl^ltJle^;^!?!- -f^^l- 
4. CVD TiN ^ MOTiNl- ^^vf- ^£ ^4. 

<25> 01^, N2 + H27>^il- «il-g-§>c>l H2l-^P> ^^IW. ^] 1-21-^4 

oil CVD TiN(20)^^ C, 0, S^<^1 (Hydrogen) 4 ^^t}c^ ^^^(pumping 
out)£lJL CVD TiN(20)2l ^^^l7l- :iel£.s. 4^^^^(3) S.^^ 7]^^ CVD TiN 

cfl^^Tii 

<26> CVD TiN^l l-el-Z:P} ^511- a}4 ^^1*1-51 CVD TiN^l 1-21-^4 

S^sH H 2c <H1 £^1^ 7l^^ ^^^1 5)711 W. 

<27> £ 2d 1- til4#(100)^ ittb ^^1 ^T-?-<^l ^^#(10) ^ 

oiltdD* ^^l-t!: ^ T^5l4 £^^1(12)1- "ll^W. 

<28> 4^^^51-01 S.^6\] ^A^^ 7]^o] AV^tb ^«fl i^3£lHS. S.^^l7> ©1 7l 

^4 1^2:3. ^1^^ ^711 ^4. 

<29> >^^«V 44 :^o] ^ ^i^ofl ol^l-ig Cl-^^^^Bl-ol ^<S4^ $7l|§>^ 7] 

^(Pore)^ i^fl^t!: ^ ^^j^HS-^M] ^^S^l sfl-^^l^^S. £^^1 
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1020020084338 ^A- 2003/4/17 

i^j^*^ 11 

a) t}7]%-^^ ^E^^^H ^n^-^ ^^^t}^ ^^]; 

b) al6>-& ^^5^ 71^4 CVD TiN ^'fl^*}^ ^^1; 
21 

1 Si^^i, 

^V7l tijc}^^ ittl ^^1 ^J--T-i CVD TiN^ f^^l-^l-^ ^^1; 
N2 + H2 1- ol^tb ^^1«>^ #21-^4 ^^1; 

^7l cf^-^^ S^<^1 71^^ CVD TiN-^S. nil ^^711 *>7l ^7] ^ 

31 

2 *J-<^1 Si^H^i, 

^7l CVD TiN^ 10 ^^1 20AS1 ^^^^^ ^^^S. t}^ ii^> 

41 

a) ^V^l^^^ ^^lEl^^V'^ tilo>^^ ^^^51-^ ^^1; 

12-9 . ^ 



1020020084338 2003/4/17 

b) ^7] tilo>^^ ^^0)1 CVD TiN^ f^^^^m ^^1; 

c) N2 + H2 * o]^^ ^^^^\ ^^]^^ 

d) S^-^l ^^^^ 7l^iL> CVD TiN-2.5. nfl^slTll t]-?! >5J-7l 
^;^l(b ^ c)l- «V4^-^S ^Alef^ ^^1; 

0^ 01^.0^ :^ s.^ ^1-^ ^tJ-"^- 
[^^^J- 51 

^7] CVD TiN^ 10 vfl;^! 20A^ ^^IS. ^^^S)^ ^^-^S t}^ ^JS^l rt;^]- 
6] 

a) t}7]^^S] 4^^^^^^: sflE^^^H Hl<^>** ^^1: 

b) ^1-71 Hlo].^ ^^o^ 7]^o] Dfl^slt^ MOTiN 5]- ^^^4 l-E^-a4 ^^5^ 



12-10 



1020020084338 



^^>: 2003/4/17 



is. 11 

6 



(a) 





o 


/ 100 








IS. 2al 

6 





o 


/ 100 


h^4 

-^3 
^2 





12-11 



1020020084338 



^^ ''i7\: 2003/4/17 




IS. 2cl 
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